Background channel blockers have minimal effects on the sAHP and IsAHP (A) Perfusion of 100 nM apamin, 10 µM XE-991, and 50 µM picrotoxin to block SK and Kv7 channels and GABAergic transmission slightly reduce but do not eliminate spike accommodation during current pulse injection. (B) The early phase of the sAHP following a train of SR input is blocked (arrow) and the sAHP is more evident after perfusion of apamin, XE-991, and picrotoxin (inset). (C) The sAHP evoked by a train of SR stimuli is progressively reduced by block of NMDA receptors (DL-AP5, 25 µM) and AMPA receptors (DNQX, 10 µM). (D, E) Recordings of IsAHP evoked as a tail current under whole-cell voltage clamp using a depolarizing step command (D) or following a SR stimulus train (E). Perfusion of apamin, XE-991, and picrotoxin selectively reduces the early component of outward current consistent with a block of SK channels. Spikes and stimulus artefacts in (B, C, E) and currents during the command pulse in (D) are truncated. The sAHP in whole-cell or perforated patch configurations resists wash out (A) Whole-cell current clamp (left) and perforated patch voltage clamp (right) recordings from P18-22 rat CA1 pyramidal cells. Applying a stimulus protocol consisting of either 5 suprathreshold SR stimuli (50 Hz) (left) or a 500 ms step to 60 mV to evoke IsAHP (right) revealed sAHP currents that were stable for over 30 min. Recordings were started after 5 min stabilization time post-breakin or perforation, and shown here comparing initial recordings (0 min, black) and after 30 min (red). (B) Summary plots of mean sAHP or IsAHP areas and peak magnitudes after the end of the stimulus (n = 7 for both conditions). Values are mean ± SEM. Figure S4 , related to the Discussion. The majority of the sAHP is calcium-dependent and TRAM-34-sensitive (A, B) Representative whole-cell recordings of IsAHP evoked by a step command to +60 mV at 34ºC is blocked by perfusion of low extracellular calcium (a), as is an inward tail current recorded in another cell in the presence of internal 1 µM TRAM-34 (B). (C) A perforated patch whole-cell recording at the soma records an IsAHP of 6 sec duration following a step command to +60 mV at 22 ºC. The IsAHP is amplified upon generation of a calcium current during the step command, visible as an all-or-none unclamped calcium spike (inset). Recordings in (B) were conducted using a KMeSO4-based internal solution with 0.1 EGTA, ATP, GTP, creatine, and 1 µM TRAM-34.
(D, E) Representative whole-cell recording from a rat CA1 pyramidal cell applying a stimulus protocol consisting of 1 nA, 2 ms current pulses delivered at 50 Hz for 3 sec to test the role for the Na-K pump in generating the sAHP at 35ºC (as in Gulledge et al. 2013) . Internal infusion of TRAM-34 (1 µM) blocks a large component of the sAHP. Subsequent addition of bath perfused 20 µM ouabain blocked the small remaining TRAM-insensitive component of the sAHP. All recordings in (D, E) were conducted in the presence of 100 nM apamin, 10 µM XE-991, and 50 µM picrotoxin. (E) Bar plot of mean sAHP area following the end of the current pulse train for records such as shown in (D). Values are mean ± SEM. *, p < 0.05. Sample numbers for mean values are shown in brackets. bubbled with carbogen gas. The slices were incubated for 10-15 min (34°C) in artificial cerebrospinal fluid (aCSF) composed of (mM): 125 NaCl, 3.25 KCl, 1.5 CaCl 2 , 1.5 MgCl 2 , 25 NaHCO 3 , and 25 D-glucose bubbled with carbogen gas. Slices were stored at room temperature until recordings conducted at 32-34 ºC as a submerged preparation.
Evoking the sAHP
As earlier reported (Wu et al., 2004) , the amplitude of the evoked sAHP could differ between cells, with up to 20% exhibiting little or no detectable sAHP. The current study focused on those cells exhibiting a detectable sAHP. The combination of apamin, XE-991, and picrotoxin slightly reduced but did not block spike accommodation evoked during current pulse injection ( Figure S2A ; n = 8). There was also little qualitative change in the firing response to SR stimulus trains, although the early phase of the subsequent AHP (SK-mediated) was reduced and the sAHP was slightly more prominent, likely due to an increase in calcium influx in the absence of SK channels ( Figure S2B ; n = 8). The ability to detect both AMPA-and NMDA-mediated components of the SR-evoked sAHP was also maintained in the presence of apamin, XE-991, and picrotoxin ( Figure S2C ; n = 8). Recording the IsAHP following a step command or a burst of SR stimuli established that these compounds reduced primarily an early component of outward current consistent with an SK-mediated response (Figures S2D and S2E ; n = 8). Recordings of IsAHP using whole-cell or perforated patch configurations were stable over 30 min time ( Figure S3 , n = 7), revealing minimal influence of washout or a change in access resistance that could account for the actions of applied drugs.
Patch recordings
Patch recordings were made using Multiclamp 700B amplifiers and Digidata 1440A with DC-10 kHz bandpass filter and pClamp software. Pipettes were constructed from 1.5 mm O.D. fiber-filled glass (A-M Systems) with resistance of 4-8 MΩ. Series resistance was compensated with bridge balance circuitry for current clamp recordings and during voltage clamp recordings by up to 80% compensation. Negative bias current of < 200 pA was applied during current clamp recordings to maintain a subthreshold resting potential at ~-65 mV. For whole-cell experiments, control recordings were made >5 min after break in to promote full stabilization with the internal solution. During whole-cell recording, cells were rejected for any drift in access resistance of > 20%. On-cell recordings were obtained with a 10 kHz cutoff filter and processed offline by filtering at 240-500 Hz (Bessel 8-pole).
Solutions and drug applications
Chemicals were obtained from Sigma unless noted. The following drugs were used to block the identified ion channels to isolate IKCa: BK (TEA, 5 mM; IbTx, 100 nM), SK (apamin, 100 nM), Kv7 (XE-991, 10 µM), Kv4.x (4-AP, 5 mM external, 2 mM internal), Kv1.x (TEA, 5 mM; ChTx, 100 nM; MTx, 100 nM), sodium (TTX, 200 nM -1 µM), HVA calcium (CdCl 2, 30 µM), LVA calcium (NiCl 2 , 300 µM), HCN (external CsCl, 2 mM). TRAM-34 (1 µM) was applied most often by internal perfusion of the electrode and by bath perfusion when indicated. Synaptic responses were blocked by: GABA-A (picrotoxin, 50 µM), GABA-B (CGP55485, 1 µM, Tocris), NMDA (DL-AP5, 25 µM, Ascent Scientific), and AMPA/KA (DNQX, 10 µM, Tocris Scientific). NiCl 2 , CdCl 2 , CsCl, TEA, 4-AP, and picrotoxin were prepared daily from stock solutions. DNQX, DC-EBIO, and SKA-31 were first dissolved in dimethylsulfoxide (DMSO) (final DMSO < 0.1%). Senicapoc was a gift of H. Wulff (UC Davis). Pressure ejection of toxins were carried out in a HEPES (10)-buffered aCSF of (mM): 150 NaCl, 3.25 KCl, 1.5 CaCl 2 , 1.5 MgCl 2 , 10 HEPES, 20 D-glucose, pH 7.3. Pressure electrodes included BSA (0.1%) to reduce drug binding, and food coloring (1:100) to visualize the region of drug ejection.
Patch recording configurations and media
External solution for all patch configurations: External solution (aCSF) was composed of (mM): 125 NaCl, 3.25 KCl, 1.5 CaCl2, 1.5 MgCl2, 25 NaHCO3, and 25 D-glucose bubbled with carbogen. All slice recordings were conducted at 32 -34 º C.
Whole-cell internal: Current-clamp whole-cell recording solution consisted of (mM): 130 KMeSO 3 , 0.1 EGTA, 10 HEPES, 7 NaCl, 0.3 MgCl 2 , pH 7.3 with KOH, providing an E Cl of -75 mV and E K of -97 mV; . 5 di-tris-creatine phosphate , 2 Tris-ATP and 0.5 Na-GTP were added daily from frozen stocks to wholecell recording solutions.
Perforated-Patch internal:
Gramicidin-perforated patch recordings solution contained (mM): 10 KCl, 135 K-Gluconate, 10 HEPES, 1 MgCl 2 , 75 µg/ml gramicidin prepared in DMSO (< 0.01% DMSO in the internal).
Outside-out internal: Outside-out voltage clamp recordings to isolate IKCa currents used an electrode solution of (mM): 140 KCl, 2.83 MgCl 2 , 10 HEPES, 5 EGTA, 2 4-AP, 4.25 CaCl 2 (1 µM [Ca] i, Maxchelator Ca/Mg/ATP/EGTA Calculator, 0.165 ionic strength), pH 7.3 (E K -99 mV); 5 di-tris-creatine phosphate, 2 Tris-ATP and 0.5 Na-GTP were added daily from frozen stocks to outside-out internal solution. The external solution further contained synaptic blockers and TTX, apamin, XE-991, TEA, 4-AP, and CsCl to block SK, BK, Na, Kv1, Kv4, Kv7, LVA and HVA Ca 2+ channels, and HCN channels (as above, and detailed in Table S1 ).
On-cell internal: On-cell recording electrodes to isolate IKCa channels contained HEPES-buffered aCSF with (mM): 150 NaCl, 3.25 KCl, 1.5 CaCl 2, 1.5 MgCl 2, 10 HEPES and 20 D-glucose, pH 7.3. The electrode solution further contained synaptic blockers and TTX, apamin, XE-991, TEA, 4-AP, and CsCl to block SK, BK, Na, Kv1, Kv4, Kv7 channels (as above, and detailed in Table S1 ). The external bath solution for oncell recordings contained the same drugs as the electrode solution but did not contain excitatory synaptic blockers (DL-AP5 and DNQX) or TTX to allow for synaptic excitation.
tsA-201 cells
tsA-201 cells were maintained as previously described (Engbers et al., 2012; Rehak et al., 2013) and transiently transfected with cDNA (5 µg/µl) of Kv7.3, BK, TMEM16B or IKCa and calmodulin together with cDNA for GFP to identify cells successfully transfected. Currents were recorded at room temperature (22 ºC) in aCSF consisting of (mM): 120 NaCl, 3 NaHCO 3 , 4. 
Stimulation
Synaptic input was evoked using a concentric bipolar electrode (Frederick Haer, CBCMX75(JL2)) positioned in the mid SR and driven by a stimulus isolation unit (Digitimer, 0.1-0.2 ms pulse width).
Data Analysis and Statistical Methods
sAHP areas were measured as the area under (in current clamp mode) or over (in voltage clamp mode) baseline, defined as the mean voltage current or voltage level preceding the current or voltage protocol, from 200 ms after the protocol to 7 secs after the protocol. Amplitude of the sAHP was measured as the voltage level 200 ms after the current or stimulus protocol. Mean single channel conductance was calculated for hyperpolarizing potentials where channel amplitude was best delineated. Data were analyzed using Clampfit 10 software and custom Matlab R2007B scripts, and statistical analysis in OriginPro 8. Paired-sample Student t-tests were used unless otherwise indicated.
